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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new reagent for detecting a duplex nucleic acid and a 
method using this reagent for detecting the duplex nucleic acid formed by hybridization with a 
probe without labeling any target nucleic acid. 

SOLUTION: One molecule of this duplex nucleic acid detecting reagent includes a 
naphthalenediimide group capable of being intercalated in the duplex nucleic acid and a p- 
diketone group capable of forming a lanthanoid metal complex. 
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SC*. R»-C.H,.NCR' )C„H,„-T«3tl5'J> 

n-en i ~ i o©£#-c*s. 

[1**313] mifi-'Sfl-sWc^tsJV&M 

^rnt-f^. ix»2©t»-rn3&>«:ffi3»©-* 

[000 1] 
[0 00 2] 
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[0 00 3] CCT. ?a~:/8MoH£fi:tcii31&* 
*<«*0r 2 fft*>%. CD!/ 

3feCD^^*4. feKBCh*?. PCR <fc o 

[0 0 04] Sfc^-y-y b&WKDZ^MtlCMbXb 

nwwii^j«c*f o x =7 ^Htsm^m c »t a*f£¥-e pert 
[000 5] L/A^c<D^&-e»-5^;Wbtt-£-oTl5$f4 
<DIS*&LT. mfettm'Plc&&&tbX~$;£tiZimic 
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[0 00 9] 
[ft 2] 
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SC*. R«-C.H,.N(R' )C„H ln --C^3nSU> 

ft-eti 1-10 <DS§£tt?#> 5„ 40 
[0010] i* 6«c. *^«C*»*^Z^Ift^M©^ai 
CHECK. mZ6 4 
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^ a ^m&mwBs&n&ts— m&Dcm^ rnk tw 

fwi) &mif hti*>. 36k, *~y?>b& 10 

tooi5] *mncfrtpztiiiiiigmi*, ^-©#-?4hc 
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[0017] $ hfc*fmKfrfrz&\mmu*:<Dfrf- 

*r V >£B HHCTitS) . 
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[0 0 19] cn^©2«KDl4Mfe^t 
SC4«W*b<, «*©^©*#**&5lc*^?-r [0 02 0 ] 

— N=C=S — N=C=0 — p— X — jp O p-R 

O OO 

— SO3CF3 — jr-R* — SO2X -x 
o 




o 




o o 



fc/cU X»^^-/ FJ0R-T-, -OS0 3 CH 3 . -OSO 
-OSO I CF 34 -SCCF,. -OSO,C,H 



[0021] ^mMx+m^ztiz^^zsj v&M-t* 
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m). 7-}VW& Ob). VZ.yui'VJ* (Dy) ^©W* 
[002 2] *^{C*>*^^ta5^©-&SS^K:}Ji|t 

wt. zfteftojiMicwa&wrz. 

[0023] g-IM 

n,n- ^(3-75 yy'a f;U)y s >&i,4- i> 

tf+lt^tCig^L. C*HC S-tert-butvloxycarbonyl 
-4, 6- dimethyl- 2 -mercaptopyrimidine i &l,4-i'^" 

+-y>ic^Lfc^*^a-ei^2a#m*.wc*o< o 
5ii,tcn%i»iti.. itn*i,4-i?^*-»f> 

"Cgt^U 6&©1.4-^**1f>£*frttTi«F£§* 

^tB*K,co,-cs£*sir£. ctizm&L. mmzmEEm 

[0024] jg^Xjl 
^-Xflt?t#?,n^b^*. ^7 *U> -1,4,5,8- 
T-h^^^^^HiSiTk^ii^JCTHFdaQ O'Cri 2 

ira&feu *i8i*fl'*ai»rs. 
££fe©*^tt&«a*»?>ft£©"t\ y*y-;nc« 

[002 5] JgXXfg 

*:2lBr»6ft;Mfc^fcTFA**iiitrttr3 h£ 

TFA**EEB*-r&£. mm&<Dmm»m*m 
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[0026] mmxm 

hct, h y x^ji/T 5 >4£fctcSS-e 5 h 
stents. NMfettsrau *a©*-nn**!** 
w&. cn{c&**jto;iT&ix®!rrs£Mfe©@{* 

»-r -s c <t «c «fc *) swifts. 

10 [002 7] £7*:. *?HBK:ft>*>S4fttb#i£(2> **W 

[0 02 8] *»«{c*»*>*«ttU^66t*JM*W«:««T 

M*-5*./W:7«; 5^>f •e-^3>^fi£S€S. (2)W> 
^3M«C — l-Ofc-f>f-*l — ^r*S* 

[0029] cc-c, ■7u-rf&m&it?2>m#&m¥i 

ft«iS3?&fcl©« * Otitttfatt 3 ft *. JMtMKI* # 
5*. •79Z?'9ir, $mts:£ifimfhfti>. tHM» 
«ffil*f#-3aft:B3HR(C|R6r. e-X. 7t^<-* 

©<6©^K-cfeolli'r*s. fe*T#sy»*£afe©J&aS«c 

30 [0 03 0] 

[Hfl&W -Y>£-#U-£©^Jj£W ; &X3 ; -A 1 JCtt; 
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[0 03 1] N,N-b*^(3 -T 5 bVlO^ ^;UT 

5> 16.1ml(0.lJit3l)%l,4-^^-+-^>4 5m1{Cjg*> 40 

CtHCS— tert— butyloxycarbonyl — 4,6— dimethyl 
— 2 -mercaptopyrimidine 1 2 g (O.05h»"l) ; £l,4— i> 

r«g>-?< <omru. m2 omsmnutc &m&<otm 
^DfccD-c^iaurcn^sufc,, mst* 1,4- 

*5j2 0 g©NaCl*/ra^.-C^x^;l--Ctt[H(5 0ml 



<mzntc. itSOt : 8 .0 g . Mm . 6 6%. ft« : *S 

[0 03 2] ^7 5rU>-l,4,5,8-T-h7*Jl/5i<>M 
— fe*^ 1 .6 7 g (6.23mmol). THF2 5ml, {fc^#52_ 
7 .7 6 g (31.6mmt>l) 0"Cti 2B#fgjjn$pSr 

©^•^^igjH*sf#6n/c©-c. 2 0ml«C 

mipv*. 2 o OmitcJnArsit^tf ->/t„ ®§i^>it 
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3 . 8 2 g . JR* : 8 5 %, tt?t* : SSfeBfcfcl*. Bfe^l : 
1 1 3 - 1 1 7 *C„ 

C 0 0 3 3 ] it&Vt 3. 1 . 0 0 g Cl.38irmo1)fCTFA 5 . 
3 5nfl*Jjn>i-C^S-C3 hjg#L./c. TFA*i£E§£-f 

SUR*tfo3ffc. 9HHLfc&UR s fclfc9l&iltsT. ffiEfctx 
-*TZ> t&&<mttk<Dit-&m&'&t>fttc. IRS: 1 .2 
8 g , : 9 5%. tetfc : fftt3»^K. 
[0 0 34] *nn^A 5mlK-ffc^4_ 0.3 4 g 
(O.35imol). BHHCT 0.6 3 g (0.78mmol). h 'jX^ 
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-ZWg.htltc. (th»fii2059.61) o NYR*^ f-JWDlR 

4X^5f->*ai«:^-r. 
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[0 0 3 6] T yt-f^U-Ftll^-f^'J l*J<ttf 2)4. SSPE^af^ (lOOrrM phosphatepH 7.4. 

3>]ff£>&!51$ 149rriVI NaCI , 1 nM EOTA) CCSJSU cn*7^>3 

5' - t^^>ft*>cfc£>'3' -FTTCitStl/c^HE+y^ - r 3ft/cT ^-fe-f^U— h (Delfia Strep tavi din Mi 

"J ^2 ^ U*?* F(23-24mer ; i5^M<DiB?tJ#-^ 50 crotitration Strips, C122-105) CCS* <£>?gg-C-^ 
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*L ^fflr l Omin EMiyfc. ccoy'is- h^sspE m 

mmvmm& ^u-bfcm^tcw&^mz fttcm 

#iH£$CJ: K>feMl>tc (Wallac ARVOSX 1420 Multilabe 
1 Counter) . *<tttgk % S^^KS* 1 .8pmol£>D 

[0 03 7] 5' -tr*^>^;V3ft/c DNA (E^J* 

nrirdfclKgft* ssPBBMBjRrat^bfc. CCfC. C<£>dna£ 

mmmmmm<izn%, 5' -fitc cf i tc : 

Is-t-OJ V^*5/T*- b) J'OV Stilt DNA (|B?lJ 10 
*CDlB^J#-^4) £ 1 0 Opmol-^ SSPE 3gS5f£*, 
8 5 °C-C 1 0minftDH&f£, 4 5°Cr— «fe«fiLfc 0 CCD 

7\s-b*mmcmLtc&. st^u Frrcm^js^ 
c^dna (i^M(Di^j## i ) zm^x^mommz 

Lri^jr^it^jDNA gfc#3[nir+#fc&l^3ft 

tc 0 

[0 03 8] 5' -tsf^^Jl'Stlfc^a — :/ DNA 20 

ftXEW«:Jffc. 5 -Frrc^JU3hfc*-y* h dna 

(24mer)£ 1 0 0 pmol^, SS(M^^^P& 5 °C"C 1 Omi 
KM Ofc«. SSGft«#rCft#L, . FITC3t*aK£tCj:9 

n 4 7 v #4 -fe'-v 3 >^+#&ctT*>ftri> & c i ««K 

mistc 0 CCK^>£-#U-£-Eu$gte (BHHCT: Eu 
= 1:2)10 Oprnol*-?*.. SSC*rS»T 2 BSfBfifc 
■ Lfcfit SSGS««r2IiIi5fe^L^ 0 l«m^)R3t3£gH 30 
Jg<CJ:»). yu-h0c^o^E^li*€r««b/c 0 laHiO 
Cii) :/n-:/aw*lW*.tt<r>»^ (iii)* 
SEQUENCE LISTING 
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[0 03 9] 5' -tf^Wt^^-RO^' -FITC 
it?? J ^-*ffl(,>TBBKL,fc 1 4 9 mer (ffi&m<Dffi 

rSft/cT^-kY^U— rK#;t, SSCfgjftifc 
^Sr2B$(mgLT©#3tffctg, iftif^fco C 

SSCttfffiffiTift^U/c 0 ^>#~*7U- rOTt>£l§# 
«^ttEu©B#ra^»^6S!l5e«:J:OSfiL/fc: a ^<D|§ 
Eu(D^5Sa<b, H^SftfcDNA^^Ri^tiHJt 

£*T £« * <D5H^fc<Z) DNAklJt L/tg1*35*^r £ ML 

[0040] 

* -/ a b^igwzmfmmjftjm&z^Tz 
^*^^sft4«^*#^©^iiW**sfi*r^c 

[004 1 ] 

[s^ja] 



<110> Rikaqaku Kenkyusho 

<120> Reaqent for detecting of a double stranded nucleic acid and the me 
thod for detect! nq of a double stranded nucleic acid 
<L60> 5 



<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 
<400> 1 

cqccaqqqtt ttcccaqtca cqa 23 
<210> 2 
<211> 24 
<212> DNA 



(9) ^2 00 2- 1 8 1 8 1 6 

15 16 
<213> Artificial Sequence 
<220> 

<223> probe 
<400> 2 

aqcgqataac aatttcacac aqqa 24 
<210> 3 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 
<400> 3 

aqcqqataac aatttcacac aqqa 24 
<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 
<400> 4 

tcctqtqtqa aattqttatc cqct 24 
<210> 5 
<211> 149 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> probe 
<400> 5 

cqccaqqqtt ttcccaqtca cqacgttgta aaacqacqqc caqtqaattc qaqctcqgta 60 
cccqqqqatc ctctaqaqtc qacctqcaqq catqcaaqct tqqcqtaatc atqqtcataq 120 
ctqtttcctg tqtqaaattq ttatccqct 149 

imm<DffiMtemW] * [03] ^VvW^WfclCj:2>^J7*J *t<<*£-is 3 

[01] r^>n- b$t\tcy'\y- b^<Dt?**>5 ^<omw^^k^ir 0 

^;bDNA©feM^To [04] ^u- Vt,cm%.2titc-tt&DNA<Dft^$k 

[02] T vKJy'U-Y^cmmtZtltcV**^^ J>Z~*l'~tOtc&#<Dmft^<DM&&frs 




#g§2 0 0 2- 1 8 1 8 1 6 
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[03] 




1st wash 



hybrid 
mismatch 



no probe 



2nd wash 



CCfc/a- yDNA £ «tfi*ffi5«**#-P ^-y^ DNA*^*. T^fiT 1 l#KMS 

at^o ixssc«c<fe*»i^*iig*?j:t;2igfT^^o *^^i;a6^w— 

f ilcyo - yDNA*^*Tfcfrfc;^o (no probe) :/a - yDNA 

tr-Yv hmK£&mmvn?te^m& dispatch) ^^-cbm^mm^n 



00 



0 0 2- 1 8 1 8 1 6 
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FITC «*5S* 

DRUH^tt * * V L < ttFI1C9 -« *3tlfc 21807* »4 «A)«vc 



02^mn^ iSM $&£ F£~-A(##) 2G045 AA35 DKL3 FA11 FB07 FB12 

^EE»frffiifr£2 - 1 - 6 ysrF9Yh GC15 

£2>Al02 2G054 AB07 CA22 CE02 EA03 GA04 
(72)»»# ffltt 5?;* GB02 

MmttXmSEiK 1-7-21 4B063 QW)1 QQ42 QR55 QR66 QS34 
(72)#£9B# mm QS36QX02 

«H**«rP»©m 4 - 23- 21 
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